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WRIA 9 - Water Right Project Opportunity Profile
Soos Creek Park ( Pre-ldentified No. 5 )

LaKE l'v‘-.:f.\ll\'nl'L‘:“H ’ x

Project Summary (9-S-W1) 'K ¥ 1 7
1l an -
Seattle” [Bellevue ARSN

Update: 10/7/2020

FLOW BENEFIT Additional 0.10cfs in2.1miles in
Big Soos Creek and 30 miles in Green River

PRIORITY SUBBASINS0os Creek Subbasin
ESTIMATED OFFSET11 afy consumptive
PRIORITY DATE(S)4/24/1959

SOURCE AND PURPOSIurface water for -,
irrigation and fish propagation. i i ’

A\

PERIOD OF USESeasonally from\pril 15"
October F.

WRIA 9 INSTREAM FLOW RULE (1980There is a surface water closure on all tributaries to the Green
River?

ESA LISTED FISHPuget Sound Chinook Salmon (Threatened) and Puget Sound Steelheadr{@tiyeate
and Bull Trout (Threatened)

OUTREACH STATUSnterested
Project Description

The Preldentified No.5 water right was included in the WRIA 9 water rights analysis at Ecolagy
requestand WREC review. The land underlying the water right was formerly usedaak with ponds
and irrigation while currently appears tcontinue to b used as a padpen space without ponds and
irrigation. The property is located approximatély milessoutheast olKent, WA. There is onsurface
water right associated with this proj¢lcatwastemporarilydonatedrom 2020 to 20250 the Trust
Water Rights Prograff WRP) managed by Ecology

Watershed

Big Soos Creels part of theéSoas Creek subbasiiig SoosCreek flows into Lower Middle Green River
at approximately RM 3@ig Soos Creels closed to future surface water appropriations but does not
have an instream flow established in Chapter3083 WAC.

1 WAC 173509-040
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Land Use & Ownership

According to the King Countjssessor, the current land us&acantSingle Family. The property is
zonedRural Area 5one dwelling unit peb acres. The land underlyirRreldentified No. 5 includesone
parcelunder public owarshipfor the period oKing County online parcel datacord while a second
parcelhas beeminder public ownershipince2015 Thereis only onelandowner and water right holder
that managetwo adjacenparcels, totaling approximate@s acres. A review of the WSDA 2019
Agricultural Land Use map, identifie®ommercial tree athe crop type on the propertidhis assessment
does reflect the prior use of the park as a commettiastmadree farm until converted to the current
use as public park in 2015. Yéte land use is currently a patiigation delneation estimates as much
as0.9irrigated acres in 2013 and 2019, Table 1. It is possible thatideged areas were covered by tree
canopy the difference of estimated irrigated acres between years analyzed maybe explained as the result
of the timingof the aerial photograph, specific water use practices or from sufficient causes-tenon
(RCW 90.14.140), which would be best understood through direct conversation with the water user.

Tablel: Delineated irrigation in each yar (2013, 2015, 2017, 2019)

vear Total Irrigated Acres
(Med/High Confidence)
2013 0.9
2015 0
2017 0
2019 0.9
Water Right
Table2: Current Water Rights
: Priority Purpose of WR
Document Type Qa Qi Date Use Acres Source
Fish
Certificate 20 afy 0.10 4/24/1959 Propagation 10 U””?‘med
cfs o Springs
andlrrigation

These quantities only reflect what is shown on the water right document, and do not represent any
beneficial use assessment by Ecology

Water Right History:

The original certificate was issued figh propagation anilrigation fromunnamed surface&atersprings
feedingneaby Big Soos CreeKThis water right has a priority date4®41959, listed purpose of use of
irrigation with a Qi of 0L0cfs and20 aae-feet per year as the Qa. InZPthe water right holdetlonated
the entireghe water rightaccepted by Ecologinto the TWRP through Z5.
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Metering Records:

Metering recordsre notavailable in the Ecology Water Resources Explorer datadvaéeehe water right
record. Instead, a detailed beneficial use assessment was found in the file record.

Conclusion

This project was identified by Ecology and the WREC as a potential acquisition oppoifteityurrent

land use i&/acantSingle Family Four years of irrigation delineations were undertaken (2013, 2015,
2017, 2019) which estimate as muclDdsirrigated acres on these pargdiswever, according to the file
record it appears that this water right is subject to a Chapter 90.14 RCW noaungtien and actual

historic irrigation was in the-I0 acre rangeAn estimate of crop consumption was developed based on
the Washington Irrigation Guide, Appendix A, Kent, WA station using pasture/turf crop irrigation
requirement as the surrogate baselinop (17.06 inches/acre) using an assumed sprinkler irrigation
application efficiency of 75%, a consumptive application factor of 10%, resulting in a total consumptive
use of 85%.

i Based on an irrigation assumption/adcres and assuming turf and sprarkirigation
application, 11 afy consumptive is the estimated quaritity

1 Based on an irrigation assumptionl@acres and assuming turf and sprinkler irrigation
application,16 afy consumptive is the estimated quantity.

The Preldentified No.5 water righ priority date 0f4/24/1959 is seniorto the establishment of the
GreenDuwamish River Basin Instream Resources Protection Program indi@@mior to the
administrative closure of all tributaries of Green River dated 08/19/1953.

2This is only an estimate of consumptive use quantity. An extent and validity determination by Ecology would be
required to determine the actual quantity available for acquisition. If the prior use was commercial tree farm, the
anticipated consumptive ugelikely lower than this estimate.
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Project Map
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WRIA 9 d Water Right Project Opportunity Profile
Pre -Identified No. 6

Project Summary (9-S-W2)

Tier 2 water rights acquisition projects do not have a detailed project description
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WRIA 9 & Water Right Project Opportunity Profile
Pre-ldentified No. 2

Project Summary (9—C-W3) ; .u-.:inc washington r N
Updated:10/7/2020 Kirkl and -
S tﬂejellevue

FLOW BENEFIT Additional 2.7 cfs in3.5miles of
Covington Creek tributaries (Ravensdale Lake/Cre
and Lake Sawyer), 6 miles of Covington Creek, 2.9~
miles of Big Soos Creek, and 30 miles of Green
River.

PRIORITY SUBBSIN: Covington Creek Subbasin

ESTIMATED OFFSET54 afy consumptive

PRIORITY DATEG6/02/1967 - : -

SOURCE AND PURPOSEurface water for mining.
PERIOD OF USEY earround

WRIA 9 INSTREAM FLOW RULE (198Tnere is a surface water closure on all tributariegbedGreen
River.3

ESA LISTED FISHPuget Sound Chinook Salmon (ThreatendpetSound Steelhead (Threatened)
Bull Trout (Threatened)

OUTREACH STATUShnitial
Project Description

The Preldentified No.2 water right vasincluded in the WRIA 9 water rightanalysis at Ecologgquest

and WREC review. The land aagpurtenantvater rightare part of a former sand and gravel mining
operation.The parcel€omprisingthe propertyunderlying the water rightappear to havieeen in the
sameownershipsince thdate199Gs according téhe King County online parcel data recoithe water

right holder had considered a trust water donation 3 years ago but did not proceed. Washington Water
Trust has initiated outreach to the water right holder.

Watershed

Ravensdaléake/Creek is a part of th€ovingtonCreek subbasirRavensdale Lak€feek drains into
Lake SawyerLake Sawyer is the headwaters of Covington Creslich Covington Creelflows into Big
Soos Creek, and Big Soos Creek joins the Ldviedle Green River aapproximately RM30.

3 WAC 173509040
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CovingtonCreekand tributariehave a closure to future surface water appropriations but do not have an
instream flow established in Chapter 1500 WAC.

Land Use & Ownership

According totheKing County Assessor, the current lan@sisnder the place of usee

Mining/Quarry/Ore Processin&ingle Family and Vacant Lant¥obile Home and Vacant Commercial
The propelies arezonedRural Areal0, one dwelling unit per 10 actédineral and ForesiThe land
underlyingPreldentified No. 2 appears to havseen in the same ownership since the late 1990s
according taheKing County online parcel data record. Therefatg landowners and water right

holders that manadeparcels, totaling approximatelys3acresReview of aerial imageryhews
approximately 24 acres of what appears to be leech ponds active until approximately 2014, following
2014 the prevalence of vegetation may indicate inactivity at the site, but approximately 6 acres of
driveways and gravel piles appear active withdlitt no vegetative cover.

Water Right
Tablel: Current Water Rights
: Priority Purpose of WR
Document Type Qa Qi Date Use Acres Source
Industrial/Proc Ravensdale
Certificate 744 afy | 2.7 cfs| 6/02/1967 | essing minera - Lake
products

These quantities onkeflect what is shown on the water right document, and do not represent any
beneficial use assessment by Ecology

Water Right History:

The original certificate was issuedforp r o c e s si n g nfronmRaveastiale hakéhis watdr s 0
right has a prioty date 0f6/02/1967, listed purpose of use psocessing mineral productsith 2.7 cfs
identified as the Qi and44 afy as thQa.

Metering Records:

Metering records are not available in the Ecology Water Resources Explorer database or in the water right
recordAt the time of Ecologyb6s site visit in 2017 a
obtained or available

Conclusion

This project was identified by Ecology and the WREC as a potential acquisition opportunity. The current
land usesre Mining/Quarry/Ore Processirfgingle Family and Vacant Laniobile Home and Vacant
Commercial. Due to the yeanund industrial nature of this water right, the actual fact pattern of

beneficial use and products produced dictate quantification of cqutse use. This water right holder

had considered participating in a trust water right donation 3 years ago but did not proceed. At that time,

WRIA & DuwamishGreen Watershed ApprovedPlan
PageH-8 February2021



Ecology had opportunity to review a beneficial use assessment conducted on behalf of the water right
holder by aconsultant in 2017, and confirmed the estimates provided at that time.

1 Based on a beneficial use assessment produced®iarf/ consultant and confirmed by
Ecology staff, it was determined that there was as much as 106 afy of beneficial use ofitivater w
54 afy consumptive use in 2017.

The Preldentified No. 2 water right priority date of 6/02/1967, is senior to the establishment of the
GreenDuwamish River Basin Instream Resources Protection Program in 1980 but junior to the
administrative closure @l tributaries of Green River dated 08/19/1953.

4This is only an estimate of consumptive use quantity. An extent and validity determination by Ecology would be
required to determine the actual quantity available for acquisition
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Project Map

.
wasiineton .. WRIA 9 WATER RIGHTS ASSESSMENT
WATER TRUST

Pre-Identified Water Right No. 2

'
Loy

——

L E G E N D 0 004 0.09 0.8 Miles R
1 N

L 1 1 1 |
[ Place of Use Landowner Parcels Dimsoue e e e sna
. . . €ria N oto rap y 1¢ 1 1C€, .
#  Point of Diversion L TArer Riakie BAis cagraphic Wiver |
Ecology., 2020
WRIA & DuwamishGreen Watershed ApprovedPlan

PageH-10 February2021



WRIA 9 - Project Description
Covington Water District Managed Aquifer Recharge

October 14, 2020

Project Name and Number
Covington Water District Managed Aquifer Recharg&\94)

WRIA 9 WRE Subbasin
Covington Creek

Water Offset
~357acrefeet/year (AF)

Narrative Description

Covington Water District (CWD) is proposing the placement of a Managed Aquifer Recharge (MAR)
infiltration facility on their property in Covington, Washington. This project would augment stream flows

by increasing surficial aquifer discharge (baseflowjdoington Creek, a tributary to Soos Creek and the

Green River, above what occurs under existing conditions. The project concept includes diverting water
yydzZ- tft& FNRBY /25048 SEAAGAY3I RNAYL1Ay3I 6 G§SNI LA LIS
between approximately November 1 and April 30 when water is available using existing water rights.
BAGSNISR 61 GSN) g2df R 0SS O2y@Se@SR FNRBY /2504 SEAA
facility. This diverted water infiltrates into the shallow aquifertransported dowrgradient, and

ultimately discharges to Covington Creek asimeed groundwater baseflow. The goal of the project is to

increase baseflow to Covington Creek by recharging the aquifer adjacent to Covington Creek and

providing additionagroundwater discharge to the stream through MAR.

The proposed project site is a‘aére undeveloped property owned by CWD located west of Lake

Sawyer in the WRIA 9 Covington Creek subbasin. The site is currently covered by forest and vegetation.
The progrty is located in Section 9, Township 21 North, Range 6 East (Willamette Meridian) and is
bounded to the north by Kentlake High School, Druids Glen golf course to the west, and Covington Creek
to the east and south.

Quantitative or qualitative assessmen t of how the project will function,

including anticipated offset benefits. Show how offset volume(s) were

estimated.

The proposed MAR facility will result in streamflow benefits to Covington Creek by diverting and
temporarily storing excess water into tistallow alluvial aquifer. The project is currently conceptual but
CWD anticipates the ability to divert water from their existing water supply and water rights at a rate of
approximately 1 cubic foot per second (cfs) for up to six months (November Igtmspril 30)The

goal is to increase streamflow. The proposed MAR facility will infiltrate potable water into the shallow
aquifer and provide increased baseflow to Covington Creek and its tributaries. The anticipated offset
volume for this project is 35dcrefeet (AF) per year. The offset volume is calculated based on the
guantity of water infiltrated annually, as described below.

United States Geologic Survey mapping in the area suggests that glacial outwash plain deposits are
present at the proposed tation (Mullineax 1965)Jnited States Department of Agriculture (USDA)
Natural Resource Conservati&ervice (NRCS) soil maps indicate the site is underl&rndrett very
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gravelly sand loam (EvC) soils withearerage saturated hydraulic conductivitysét) of 3.97 inches per
hour (USDA 2020). For planning purposes, Ksat is assumed to be equivalent to infiltration rate. Site
specific data were not available so a safety factor of two was applied to the raw Ksat value to derive a
corrected infiltration rae of 1.95 inches per hour. Assuming water will be divebtletiveen November 1
and April 30 every year (180 days), the annual diversion volume is estimated to B¢ 3er year using
Equation 1:

Annual Volume = Diversion Rate x Duration of Diversion Equdion 1

It is anticipated that the MAR facility would be constructed as a buried infiltration gallery, but design

details will be further developed at a later timéearround groundwater baseflow will be added to

actual streamflow in Covington Creek ifslproject is developed. The temporal distribution and

absolute value of those benefits will be estimated during the feasibility study that has to be conducted

before a MAR project can proceed to construction and operation. Those streamflow augmentation

bey STAGA oAff O2yiGAydzS (2 RAAOKINES (2 GKS NAOGSNI |
lag time of water moving through an aquifer and the distance of the flow path to the river. The rate at

which the infiltrated water reenters the river wl vary based on isitu aquifer parameters that will be

tested and modeled during the feasibility study.

ItisassumedthatsiteiSI AA0Af A& adGddmRe gAff 6S 02y RdzOGSR LlzNA
Ecological Benefit (NEB) guidance (Ecokiify@a) and Appendix D of the Streamflow Restoration grant
application requirements, if funding from Ecology is pursued during a future grant round (Ecology

2019b). All values presented in this project description are for planning purposes and may neergpre

actual site conditions.

Conceptual -level map and drawings of the project and location.
The approximate site location is shown below.
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Description of the anticipated spatial distribution of likely benefits.
The project is expected to provide streamflow benefits in Covington Creek. Based on the estimated
diversion volume, it is possible that streamflow benefits could also be observed in Soos Creek.

Location relative to future PE well demand
The consumptive use estimate for the WRIA 9 Covington Creek subbasin is 21.5 AF per year
(GeoEngineers 2019).

Performance goals and measures.

The performance goals are to increase water storage in the alluvial aquifer adjacent to Covington Creek
by infitrating 357 AF per year through the MAR facility to improve baseflow in the Covington Creek. The
increase in baseflows should reduce water temperatures in Covington Creek.

Descriptions of the species, life stages and specific ecosystem structure,

composition, or function addressed.

The Covington Creek subbasin is inhabited by coho, fall chinook, fall chum, coastal cutthroat, and winter
steelhead (WDFW 2020a and 2020Db).

Id entification of anticipated support and barriers to completion.

This project is believed to be in alignment with the goals of the Streamflow Restoration law. MAR is one
of the identified project types that could address the new consumptive water use drievament of

NEB.

The project sponsor owns of the land and will rely on existing water rights to implement the project,
thereby reducing uncertainties related to land acquisition and permitting.

The barriers to completion include funding for construntemd O&M costs. In addition, the water

F GFAftlFofS F2NJ RAGSNEAZY FTNRY /25038 SEA&GAY3I LIALISE
guality will be evaluated and a geochemical compatibility analysis will be conducted to ensure no water
quadlity degradation, and/or water will be treated to mitite any environmental impacts.

Potential budget and O&M costs.
To be determined.

Anticipated durability and resiliency.
In this context, durability refers to the capacity of the MAR project to maintain the estimated water
offset over time and despite changing external conditions (which could include seasonal variation in
streamflow, seasonal and/or loagrm fluctuation inregional groundwater elevation, adjacent land use
changes, and/or other factors). We anticipate that the planned project willusable based on the
following:
1 The water source would be reliable, based on a certificated water right, and the seasonal
storage volume should always be available.
1 The rate of diversion would be precisely maintained through engineering controls and conveyed
with minimal loss to the recharge location.
1 Groundwater recharge rate would be maintained through a program of perietigbilitation
of the infiltration structure(s).
1 The anticipated range in regional groundwater elevation fluctuation would not impact the
groundwater flow field in a manner that significantly reduces the project offset.
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1 Land use changes external to the jgat site would have negligible impact on project function.

Herein, resiliency refers to the capacity of the project to maintain the estimated water offset despite the
impacts of climate change. Within the watershed, climate change could result inraagadn seasonal
temperature, a decrease in summer precipitation, an increase in winter rainfall, a decrease in winter
snowfall and/or spring snowpack, an increase in the frequency and/or intensity of storm events, an
increase in wildfires, an increasesi@ea level, and/or other impacts. We anticipate that the planned
project would beresilientto the potential impacts of climate change based on the following:
1 Project function would not be impacted by summer drought conditions.
1 The project diversion can lengineered and constructed in a manner that is resilient to flood
events.
1 Wildfire damage to the MAR site and surrounding area would not impact project function and
the anticipated water offset.
1 Sea level increase would not impact project function.

Project sponsor(s) (if identified) and readiness to proceed/implement.

CWD is the project sponsor. Sponsor contact: Steve Lee, Engineering Manager. The sponsor is willing to
proceed with scoping, reconnaissance, and project management support. Implementaitibe

dependent on several factors, including funding.

Documentation of sources, methods, and assumptions.
Department of Ecology. 2019a. Final Guidance for Determining Net Ecological Benefi20S4 \ater
Resources Program Guidance. Publicatiod1:979. July 2019.

Department of Ecology. 2019b. Streamflow Restoration Competitive Grants, 2020: Guidance for project
applicants. Publication 191-089. Revised December 2019.
https://fortress.wa.gov/ecy/publications/documents/1911089.pdf

Geoengineerdnc. (GeoEngineers). 2020. WRIA 9 Consumptive Use Estinites Draft. Technical
memorandum prepared for Washington State Department of Ecology. February 2020.

Mullineaux, D.R. 1965. Geologic Map of the Black Diamond Quadrangle, King County, Washington. USGS
Geologic Quadrangle Map &1Q7, Scale 1:24,000.

US Department of Agriculture (USDA), 2020. Web Soil Survey.
https://websoilsurvey.sc.egov.usda.gov/App/HoRege.htm

Washington State Department of Fish and Wildlife (WDFW). 2020a. Salmonscape Mapping of Fish
Distribution. http://apps.wdfw.wa.gov/salmonscape/

WDFW. 2020b. Statewide Washington Integrated Fish Distribution (SWIFD).
http://geo.wa.gov/datasets/4ed382bad264555b018cc8c934f1c01_0
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WRIA 9 dProject Description
Green River Managed Aquifer Recharge at Kanaskat
Palmer State Park

October 21, 2020

Project Name and Number
Green River Managed Aquifer Recharg&@GW5)

WRIA 9 WRE Subbasin
Upper Middle GreemRiver

Water Offset
114 acrefeet/year (AF)

Narrative Description

One of the potential Managed Aquifer Recharge (MAR) sites identified by Ecology is located on
Washington State Parks and Recreation property within Kand®Mater State Park near Palmer,
Washington. This project would augment stream flows by increasing surficial aquifer discharge
(baseflow) to the Green River above what occurs under existing conditions. The project concept includes
diverting surface water annually from the Green River duhiigdp flow periods when excess water may
be available. Diverted water would be conveyed through a collector well adjacent to the river (e.g.
Ranney Collector well) or through an instream surface water intake and piped to a constructed MAR
facility. This dierted surface water infiltrates into the shallow aquifer, is transported d@nadient,

and ultimately discharges back to surface water asmed groundwater baseflow. The goal of the
project is to increase baseflow to the Green River during the low fleriod (typically late summer and
early fall) by recharging the aquifer at the infiltration site and by providing additional groundwater
discharge to the river through MAR.

KanaskaPalmer State Park occupies approximately 320 acres in the WRIA 9Nippdr Green River
subbasin and is currently covered by forest and vegetation. The site property is located in Section 10,
Township 21 North, Range 7 East (Willamette Meridian) and is bounded to the north by the Green River
and surrounded by forest in ather directions.

The project should be specifically designed to enhance streamflows and to avoid a negative impact to
ecological functions and/or critical habitat needed to sustain threatened or endangered salmonids.

Quantitative or qualitative assessment of how the project will function,

including anticipated offset benefits. Show how offset volume(s) were

estimated.

The proposed MAR facility will result in streamflow benefits to the Green River by diverting and
temporarily storing a portion of seasonal high flows into the shallow alluvial aquifer. This project is
currently conceptual but, for planning purposes we anticipate the abilititert surface water from

the Green River at a rate of approximately 1 cubat fmer second (cfs) for up to five and a half months
(December 1 through May 15). This is a preliminary estimate of the quantity of water diverted and
timing of diversion, which needs further analysis through agtecific feasibility study.
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The goal ofhe project is to increasereamflow. For planning purposes, the Committee assumed that

327 acrefeet (AF) per year would be infiltrated annually (as described below) and based the offset
volume on expected streamflow benefits during periods when flosestygpically lower: late summer

and early fall. The Committee used the USG&mflow depletion software called STRMDERDO8

estimate offset volume of approximately 114 AF for the time period June 1 through October 31, because
recent streamflow data shoed a significant decrease in flows during those months. The Committee
chose 114 AF as the offset volume to account for uncertainties related to diversion rate, period of
diversion, and timing of streamflow benefits.

USGS mapping in the area suggests that terrace gravel and stratified drift deposits (Qt) are present at
the proposed location (Vine 1969)nited States Department of Agriculture (USDA) Natural Resource
Conservation ServiglRCS) soil maps indicate thee $¢ underlain byBarneston gravelly ashy coarse

sandy loam with amverage saturated hydraulic conductivity (Ksat) of 12.4 inches per hour (USDA 2020).
For planning purposes, Ksat is assumed to be equivalent to infiltration ratespggitefic data wer@ot

available so a safety factor of two was applied to the raw Ksat value to derive a corrected infiltration
rate of 6.2 inches per hourh& annual diversion volume is calculated udiiugiation 1.:

Annual Volume = Diversion Rate x Duration of DiverSipration 1

It is anticipated that the MAR facility would be constructed as a buried infiltration gallery or an above

ground infiltration basin, which will be determined in the future. ¥earnd groundwater baseflow will

be added to actual streamflow in¢hGreen River if this project is developed. The temporal distribution

and absolute value of those benefits will be estimated during the feasibility study that has to be

conducted before a MAR project can proceed to construction and operation. Those dowamf

' dZAYSy Gl idAz2zy o0SySTAaila oAttt O2yiGAydzS G2 RAAOKINAHS
because of the lag time of water moving through an aquifer and the distance of the flow path to the

river. The rate at which the infiltrated water-enters the river will vary based on-&itu aquifer

parameters that will be tested and modeled during the feasibility study.

ItisassumedthatthitS I aA0Af AG& addzRe gAft 0SS 02y RdzOGSR LJzNEd
Ecological Benefit (NEB) dance (Ecology 2019a) and Appendix D of the Streamflow Restoration Grant
application requirements, if funding from Ecology is pursued during a future grant round (Ecology

2019b). All values presented in this project description are for planning purpodasaynnot represent

actual site conditions.

Conceptual -level map and drawings of the project and location.
The general site location is shown beldvine specific project site and size would be determined during
the feasibility study.

WRIA & DuwamishGreen Watershed ApprovedPlan
PageH-16 February2021



Kanaskat
M unction
.

SEi312 g o N
o th Way 4 Kanaskat
S ¢ :

e
st > “Palmer

flow, direction

o
9 Bayne Junction

Approximate

MR S VY

.-29‘7'(/ Ave:SE

0 @8

©

EScalel(mile)

S Bayne

Description of the anticipated spatial distribution of likely benefits.
The project is expected to provide streamflow benefits in the mainstem of the Green River.

Location relative to future PE well demand

The consumptive use estimate for the WRIBtber Middle Green River subbasin is 26.9 AF per year
(GeoEngineers 2019). This project would also contribute to offsetting 85 AF per year of estimated

consumptive use in the following downstream subbasins: Mid Middle Green, Lower Middle Green,

Lower Greenand Duwamish.

Performance goals and measures.

The performance goals are to increase water storage in the alluvial aquifer adjacent to the Green River
by infiltrating water through the MAR facility to improve baseflow in the Green River. The performance

measures will be an increase in baseflow in the Green River. Specific quantities and timing for surface

water diversion would be determined during a feasibility study.

Descriptions of the species, life stages and specific ecosystem structure,

composition , or function addressed.

TheGreen Rivers inhabited by sockeye, fall chinook, coho, chum, bull trout, and winter and summer
steelhead (WDFW 2020a and 2020Bhinook and steelhead are priority species, protected under the
U.S. Endangered Species ACNES
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Identification of anticipated support and barriers to completion.

This project is believed to be in alignment with the goals of the Streamflow Restoration law. MAR is one
of the identified project types that could address the new consumptive wagerand achievement of

NEB.

GeoEngineers initiated outreach to the landowner (Washington State Department of Parks and
Recreation) to evaluate their level of support for the project and they expressed support for the project
concept.

The barriers to comiption include funding for construction and O&M costs and obtaining a water right
from the Green River or the adjacent aquifer for beneficial use at the MAR facility.

Potential budget and O&M costs.
To be determined.

Anticipated durability and resilienc y.
In this context, durability refers to the capacity of the MAR project to maintain the estimated water
offset over time and despite changing external conditions (which could include seasonal variation in
streamflow, seasonal and/or loagrm fluctuationin regional groundwater elevation, adjacent land use
changes, and/or other factors). We anticipate that the planned project willusable based on the
following:
1 The water source would be reliable, based on a certificated water right, and while iptite)
the seasonal storage volume should always be available.
1 The rate of diversion would be precisely maintained through engineering controls and conveyed
with minimal loss to the recharge location.
1 Groundwater recharge rate would be maintained throwgprogram of periodic rehabilitation
of the infiltration structure(s).
1 The anticipated range in regional groundwater elevation fluctuation would not impact the
groundwater flow field in a manner that significantly reduces the project offset.
9 Land use charag external to the project site would have negligible impact on project function.

Herein, resiliency refers to the capacity of the project to maintain the estimated water offset despite the
impacts of climate change. Within the watershed, climate charog#d result in an increase in seasonal
temperature, a decrease in summer precipitation, an increase in winter rainfall, a decrease in winter
snowfall and/or spring snowpack, an increase in the frequency and/or intensity of storm events, an
increase in wifires, an increase in sea level, and/or other impacts. We anticipate that the planned
project would beresilientto the potential impacts of climate change based on the following:
1 Ideally, diversion would occur during late fall through spring, which gdigetoes not coincide
with anticipated (postlimate change) lovetreamflow conditions.
Project function would not be impacted by summer drought conditions.
The project diversion can be engineered and constructed in a manner that is resilient to flood
events.
1 Wildfire damage to the MAR site and surrounding area would not impact project function and
the anticipated water offset.
1 Sea level increase would not impact project function.

)l
il

Project sponsor(s) (if identified) and readiness to proceed/implement.
Washington Water Trust is a potential project sponsor.
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Documentation of sources, methods, and assumptions.
Department of Ecology. 2019a. Final Guidance for Determining Net Ecological Benefi20S4 \Mater
Resources Program Guidance. Publicatio11:979. July 2019.

Department of Ecology. 2019b. Streamflow Restoration Competitive Grants, 2020: Guidance for project
applicants. Publication 191-089. Revised December 2019.
https://fortress.wa.gov/ecy/publications/documents/1911089.pdf

Geoengineers, In¢GeoEngineers). 2020. WRIA 9 Consumptive Use Estigiatesl Draft. Technical
memorandum prepared for Washington State Department of Ecology. February 2020.US
Department of Agriculture (USDA). 2020. Web Soil Survey.
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

Vine, J.L. 1969. Geology and Coal Resources of the Cumberland, Hobart, and Maple Valley Quadrangles,
King County, Washington. USGS Professional Pagg24Bcalel:24,000.

US Department of Agriculture (USDA), 2020. Web Soil Survey.
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

Washington State Department of Fish and Wildlife (WDFW). 2020a. Salmonscape Mapping of Fish
Distribution. http://apps.wdfw.wa.gw/salmonscape/

WDFW. 2020b. Statewide Washington Integrated Fish Distribution (SWIFD).
http://geo.wa.gov/datasets/4ed1382bad264555b018cc8c934f1c01_0
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WRIA 9 & Project Description
Green River Managed Aquifer Recharge at Tacoma
Water Filtration Facility

October 21, 2020

Project Name and Number
Green River Managed Aquifer Recharg&@GW5)

WRIA 9 WRE Subbasin
Upper Middle Green River

Water Offset
114 acrefeet/year (AF)

Narrative Description

One of the potential Managed Aquifer Recharge (MAR) sitagtified by Ecology is located on Tacoma
Water property near Palmer, Washington. The site is located approximatelye/tlownstream of
¢FO2Yl 2| GSNNRA DNBSY WAGBSNI CAfUGNIGAZ2Y ClHOAtAGED ¢
surficial aquife discharge (baseflow) to the Green River above what occurs under existing conditions.
The project concept includes diverting surface water annually from the Green River during high flow
periods when excess water may be available. Diverted water wouldineeged through a collector

well adjacent to the river (e.g. Ranney Collector well) or through an instream surface water intake and
piped to a constructed MAR facility. This diverted surface water infiltrates into the shallow aquifer, is
transported downgradient, and ultimately discharges back to surface water @swed groundwater
baseflow. The goal of the project is to increase baseflow to the Green River during the low flow period
(typically late summer and early fall) by recharging the aquifer atrtfiération site and providing
additional groundwater discharge to the river through MAR.

The site is located in the WRIA 9 Upper Middle Green River subbasin and is currently covered by forest
and vegetation. The site is located in Section 13, Towrishidorth, Range 7 East (Willamette Meridian)
and is bounded to the north by SE Green River Headworks Road, to the south by Burlington Northern
Santa Fe railroad by forest to the east and west.

The project should be specifically designed to enhance stilears and to avoid a hegative impact to
ecological functions and/or critical habitat needed to sustain threatened or endangered salmonids.

Quantitative or qualitative assessment of how the project will function,

including anticipated offset benefits. Show how offset volume(s) were

estimated.

The proposed MAR facility will result in streamflow benefits to the Green River by diverting and
temporarily storing a portion of seasonal high flows into the shallow alluvial aquifer. This project is
currently concefual but, for planning purposes we anticipate the abilitydigert surface water from

the Green River at a rate of approximately 1 cubic foot per second (cfs) for up to five and a half months
(December 1 through May 15). This is a preliminary estimatieeouantity of water diverted and

timing of diversion, which needs further analysis through agtecific feasibility study.
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The goal of the project is to increageemmflow. For planning purposes, the Committee assumed that

327 acrefeet (AF) per yar would be infiltrated annually (as described below) and based the offset
volume on expected streamflow benefits during periods when flows are typically lower: late summer

and early fall. The Committee used the USG&mflow depletion software called RMDEPLO®

estimate offset volume of approximately 114 AF for the time period June 1 through October 31, because
recent streamflow data showed a significant decrease in flows during those months. The Committee
chose 114 AF as the offset volume to accdontuncertainties related to diversion rate, period of

diversion, and timing of streamflow benefits.

USGS mapping in the area suggests that alluvium aquifer material should be present at the proposed
location (Jones 1999nited States Department &griculture (USDA) Natural Resource Conservation
ServicdNRCS) soil maps indicate the site is underlawdifjuvent gravelly sandy loasoils with an
average saturated hydraulic conductivity (Ksat) of 3.97 inches per hour (USDA 2020). For planning
purposes, Ksat is assumed to be equivalent to infiltration rate-Siexific data were not available so
safety factor of two was applied to the raw Ksat value to derive a corrected infiltration rate of 1.98
inches per hour. e annual diversion volume is calatedusing Equation 1:

Annual Volume = Diversion Rate x Duration of Diversion (d&)ation 1

It is anticipated that the MAR facility would be constructed as a buried infiltration gallery or an above

ground infiltration basin which will be determidén the future. Yearound groundwater baseflow will

be added to actual streamflow in the Green River if this project is developed. The temporal distribution

and absolute value of those benefits will be estimated during the feasibility study that has to b

conducted before a MAR project can proceed to construction and operation. Those streamflow

' dZAYSy Gl idAz2zy o0SySTAaila oAttt O2yiGAydzS G2 RAAOKINAHS
because of the lag time of water moving through an aquafed the distance of the flow path to the

river. The rate at which the infiltrated water-enters the river will vary based on-&itu aquifer

parameters that will be tested and modeled during the feasibility study.

It is assumed that thieasibility stk ¢Aff 0SS O2y RdzOGSR LlzNERdzZE yi 6AGK
Ecological Benefit (NEB) guidance (Ecology 2019a) and Appendix D of the Streamflow Restoration Grant
application requirements, if funding from Ecology is pursued during a future grant rouolodc

2019b). All values presented in this project description are for planning purposes and may not represent
actual site conditions.

Conceptual -level map and drawings of the project and location.
The general site location is shown beldkine specific project site and size would be determined during
the feasibility study.

WRIA & DuwamishGreen Watershed ApprovedPlan
PageH-21 February2021



(Green]River
~ ¢ Hudson Rt‘/

flow direction

SEiGreen'River. Headworks"Rd

¢ W

\i,
&

. ¥

s Py *B\\ln 9yen\

Description of the anticipated spatial distribution of likely benefits.
The project is expected to provide streamflow benefits in the mainstem of the Green River and in
downstream subbasins.

Location relative to future PE well demand

The consumptive use estimate for the WRIA 9 Upper Middle Green River subbasin is (2.9 lf
(GeoEngineers 2019). This project would also contribute to offsetting 85 AF per year of estimated
consumptive use in the following downstream subbasins: Mid Middle Green, Lower Middle Green,
Lower Green, and Duwamish.

Performance goals and measur es.

The performance goals are to increase water storage in the alluvial aquifer adjacent to the Green River
by infiltrating water through the MAR facility to improve baseflow in the Green River. The performance
measures will be an increase in baseflowhi@ Green RivelSpecific quantities and timing for surface

water diversion would be determined during a feasibility study.

Descriptions of the species, life stages and specific ecosystem structure,

composition, or function addressed.

The Green River is inhabited by sockeye, fall chinook, coho, chum, bull trout, and winter and summer
steelhead (WDFW 2020a and 2020b). Chinook and steelhead are priority species, protected under the
U.S. Endangered Species Act (ESA).
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Identification of a nticipated support and barriers to completion.

This project is believed to be in alignment with the goals of the Streamflow Restoration Act. MAR is one
of the identified project types that could address the new consumptive water use and achievement of
NEB.

Ecology conducted outreach to Tacoma Water regarding the location of this project on their Green River
filtration facility and Tacoma Water expressed support for the project concept.

The barriers to completion include funding for construction and O&Bts;@and obtaining a water right
from the Green River or the adjacent aquifer for beneficial use at the MAR facility.

Potential budget and O&M costs.
To be determined.

Anticipated durability and resiliency.
In this context, durability refers to the cagity of the MAR project to maintain the estimated water
offset over time and despite changing external conditions (which could include seasonal variation in
streamflow, seasonal and/or lorAgrm fluctuation in regional groundwater elevation, adjacent larse
changes, and/or other factors). We anticipate that the planned project willusable based on the
following:
1 The water source would be reliable, based on a certificated water right, and while interruptible,
the seasonal storage volume should alwbgsavailable.
1 The rate of diversion would be precisely maintained through engineering controls and conveyed
with minimal loss to the recharge location.
1 Groundwater recharge rate would be maintained through a program of periodic rehabilitation
of the infiltration structure(s).
9 The anticipated range in regional groundwater elevation fluctuation would not impact the
groundwater flow field in a manner that significantly reduces the project offset.
9 Land use changes external to the project site would have rielgligpnpact on project function.

Herein, resiliency refers to the capacity of the project to maintain the estimated water offset despite the
impacts of climate change. Within the watershed, climate change could result in an increase in seasonal
temperature, a decrease in summer precipitation, an increase in winter rainfall, a decrease in winter
snowfall and/or spring snowpack, an increase in the frequency and/or intensity of storm events, an
increase in wildfires, an increase in sea level, and/or otheatts. We anticipate that the planned
project would beresilientto the potential impacts of climate change based on the following:
1 Ideally, diversion would occur during late fall through spring, which generally does not coincide
with anticipated(post-climate change) lovetreamflow conditions.
9 Project function would not be impacted by summer drought conditions.
1 The project diversion can be engineered and constructed in a manner that is resilient to flood
events.
1 Wildfire damage to the MAR site asdrrounding area would not impact project function and
the anticipated water offset.
1 Sea level increase would not impact project function.

Project sponsor(s) (if identified) and readiness to proceed/implement.
Washington Water Trust is a potential pgoj sponsor.
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Documentation of sources, methods, and assumptions.
Department of Ecology. 2019a. Final Guidance for Determining Net Ecological Benefi20S4 \Mater
Resources Program Guidance. Publicatio11:979. July 2019.

Department of Ecology. 2@b. Streamflow Restoration Competitive Grants, 2020: Guidance for project
applicants. Publication 191-089. Revised December 2019.
https://fortress.wa.gov/ecy/publications/documents/1911089.pdf

Geoengineers, Inc. (GeoEngineers). 2020. WRIA 9 Consukdpéiviestimateg Final Draft. Technical
memorandum prepared for Washington State Department of Ecology. February 2020.

Jones, M.A. 1999. Geologic Framework for the Puget Sound Aquifer System, Washington and British
Columbia. USGS Professional Papet428-C, scale 1:100,000.

US Department of Agriculture (USDA), 2020. Web Soil Survey.
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

Washington State Department of Fish and Wildlife (WDFW). 2020a. Salmonscape Mapping of Fish
Distribution. http://apps.wdfw.wa.gov/salmonscape/

WDFW. 2020b. Statewide Washington Integrated Fish Distribution (SWIFD).
http://geo.wa.gov/datasets/4ed1382bad264555b018cc8c934f1c01_0
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WRIA 9 - Project Description
Tacoma Water Streamflow Augmentation and Eagle
Lake Siphon

October 12, 2020

Project Name and Number
Tacoma Water Streamflow Augmentation and Eagle Lake SipHdG-{96)

WRIA 9 WRE Subbasin
Upper Green River

Water Offset
357 acrefeet per year (AF/yr)

Narrative Description
This project would augment streamflow through the release of 2 cubic feet per second (cfs) of raw,
untreated water for a period of 90 days (during the summer-ftow period) into the mainstem Green

WADBSNI dzaiy3 ¢ O2Yl 2| (i Spided is Sobstrustddi TadmasWateSeNisibids 3 K (i &

this could be done by requesting the Army Corps of Engineers release 2 cfs more water than what
Tacoma Water withdraws as part of regular Howard Hanson Dam flow coordination.

The commitment to release an ditional 2 cfs to the Green River would be contingent on Tacoma

Water securing a water right for up to 1,000 adeet (AF) per year of dead storage out of Eagle Lake to
use as needed. This commitment would also be contingent on securing grant fundimgstouct the

Eagle Lake Siphon project and any additional infrastructure required. This project is expected to improve
streamflows in the Green River in summer when surface flows are generally lowest.

The streamflow benefits from this project would beditive and measurable, and go above Tacoma
21 6SNDRa SEAaGAy3d AyadNBLY Ft2s O2YYAGYSydao

Quantitative or qualitative assessment of how the project will function,

including anticipated offset benefits. Show how offset volume(s) were

estimated.

The proposedtreamflow augmentation project will result in benefits to the Green River by releasing an
additional 2 cfs of water from behind Howard Hanson Dam for a period of 90 days. The anticipated
offset volume for this project is 357 AF per year using Equation 1:

Annual Volume = Release Rate x Duration of Diversion (day§juation 1
Conceptual -level map and drawings of the project and location.

The project site is shown in relation to surrounding physical features on the below conchkteial
map.
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Description of the anticipated spatial distribution of likely benefits.

The project is expected to provide streamflow benefits in the mainstem of the Rieem within the
following subbasins: Upper Green River, Upper Middle Green River, Mid Middle Green River, Lower
Middle Green River, Lower Green River, and the Duwamish River.

Location relative to future PE well demand

There is no forecast consumptive use for the WRIA 9 delineated Upper Green River subbasin
(GeoEngineers 2020). This project would contribute to offsetting 111.9 AF per year of estimated
consumptive use in the following downstream subbasins: Upper MiddlerGMid Middle Green,
Lower Middle Green, Lower Green, and Duwamish.

Performance goals and measures.

The performance goals are to increase streamflow within the Green River by releasing 2 cfs of additional
water during the summer low flow period. Thenformance measures will be an increase in streamfl

in summer in the Green River.

Descriptions of the species, life stages and specific ecosystem structure,

composition, or function addressed.

The Green River is inhabited by sockeye, fall chinook,, @shuon, bull trout, and winter and summer
steelhead trout (WDFW 2020a and 2020b).

Identification of anticipated support and barriers to completion.
Tacoma Water has agreed to sponsor and commit to this project with the following conditions:

1. Thiscommitment would be contingent on Tacoma Water securing a water right for up to 1000
AF per year of dead storage out of Eagle Lake to use as needed.
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